semiclassical approx.
Inspired by:
M. Urban& P.Schuck, Phys. Rev. A 73, 013621 (2006) for atomic clusters (A ∼ 10 3 − 10 6 ), semiclassical approx. valid if
is well satisfied also in medium-heavy nuclei. Nuclei are "small" systems, charachterized by eigenfrequencies ω 0 >> ∆/ , while in "large" systems
TDHF and TDHFB
In density-matrix formulation TDHF theory:
Wigner transf.
(keep terms up to first order in )
f (r, ±p, t) real, but κ(r, p, t) and ∆(r, p, t) are complex, four eqs. and six unknowns in TDHFB theory ∆(r, p, t) is related to κ(r, p, t) by self-consistency
self-consistency
we assume that ∆(r, p, t) ≈ ∆(r, t), and use gap eq. written in the form g dp κ(r, p, t)
Since we want to study linearized EOM, we derive the two linearized s.-c. relations dp δκ
to close the system. Original S.-c. conditions (Fourier transformed in time) dp δκ
imply weaker conditions dr dp δκ
dr dp δκ
+ reasonable assumption
Under action of an external driving field
δh(r, ω) can be treated in different approximations:
In zero-order approx., assume that 
No collective pairing effects in this approx., but restoration of particle-number symmetry and correct EWSR. 
